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(54) THIN-TYPE LAMINATED CAPACITOR 

PROB^EMTO BE SOLVED: To manufacture a laminated capacitor which is thin, high 
in flexual strength, and large m capacity by a method wherein a thin capacitor is 
composed of a first electrode layer and a second electrode layer both formed on a silicon 
wafer the electrode layers are connected to junction electrodes provided in the rear ot 
the silicon wafer through the intermediary of through-holes provided to the silicon 
wafer, and two of the thin capacitors are joined together by bonding the junction 
electrodes aligning them with each other. 

SOLUTION' A thin film capacitor is composed of a first electrode layer 1 1 and a 
second electrode layer 13 both formed on the surface of a silicon wafer 16, the electrode 
layers 1 1 and 1 3 are connected to junction electrodes 1 7 provided in the rear of the 
wafer 16 through the intermediary of through-holes 14 and 1 5 provided to the wafer 16, 
and the two thin film capacitor of the same structure are joined together joining the 
junction electrodes 17 together aligning them with each other. That is, the thin capacitor 
is composed of the upper electrode layer 11, adielectric layer 12, and a lower electrode 
layer 1 3 the electrode layers 1 1 and 1 3 are connected to the junction electrodes 1 7 
provided in the rear of the silicon wafer 1 6 through the intermediary of the 
through-holes 1 4 and 1 5, and the thin capacitors of the same structure are joined 
together into a two-layered thin film laminated capacitor by bonding the junction 
electrodes 1 7 of them together. 
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* NOTICES * 

« office is not responsible for any 

_SI"S_?S^- - - «*• 

1 This document has been translated by computer.So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS .^^^a— 

[Claim(s)] , , ctrode layer on ^ silicon wafer pnncipal plane, and a dielectric layer is 

Claim 1 ] It has the 1 st electrode layer and the 2 f*™«™ e ^*° dectIode layer and the 2nd electrode layer by the 
between the 1 st electrode layer and the 2nd .« j ^ < ^^^2Stlie thin shape multilayer capacitor characterized by 
breakthrough which was able to be opene d ^J^^^f Juch the thin shape capacitor of the structure where a 
carrymgoutalignmentofmejun^ 

junction electrode is taken, respectively is in * ^^^J^ si l 1C on wafer principal plane, and a dielectric layer is 
[Claim 2] Ithasthe ^t electrode layer and me 2nd ele^ 

between the 1 st electrode layer and the 2nd ^^^^^1 At L sihcon rear face A lower junction electrode 
breakthrough wluch was able to be opened the ^con ° f *** ^ " * ^ 

Each Similarly with ****** structure That a hgnmen 1 ^ * e ™ st electrode i ayer and the 2nd electrode layer also on 

shape ca P ac,tor of stn*^ 

characterized. , c ^ u ^^tar is the thin shape multilayer capacitor of the claim 1 characterized by 

^^^2^•^--~ rftac ^*- , *'" , ™■ ,,, *" 

of !™,s, and is mode into the number of layers of double precis.on 
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* NOTICES * 

Japan Patent Office is not responsible for any 
clamages caused by the use of this translation. 

, Tins document has been translated by computer. So the translation may not reflect the ongmal precisely. 
2.**** shows the word which can not be translated. 
3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ihe Ihnical field to winch invention belongs] th 1S invention is mvention about a multilayer capachor strong agamst bending in 

a thin shape. 

attached in right and left, 
required. 

is in a silicon rear face, and has other same structures in it, and Ipmmg. m ^ 

SSa-£S^S3S^^«ss__. 

SS^S«i^«SK.xaB_s_:- 
j?_5St_3S_?£S33_S3SsSss- 

double precision. 
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dttd* layer , 2, a„0 , .owe, eleo.ro* layer , 3. A ^it^S^"^ 

Sm "toother example of to invade. The tm shape capaeUor eoas.su, of the up eleot^e layer 25 a 

lower electrode layer as the rear face of silicon 28 by the ftrough hole agaui ana _u ^ ^ 

BSfmilitllP 

5 S^micrometers from multilayer capacitors 7 1 and 0.1. Drawing (b) shows the p an of dnjw^Ca). 
[0016] Drawing 8 shows the plan of this invention example shown in the cross secjon of d™&l 

by screen-stencil and etching technology of a silver paste. 
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Electroconduct.ve glues may be the anisolxopy electnc ''^^d^^^Sm^ exists. 

insulating matenal. On the card substrate ^^jS^S f* aT^capacitor mto a card. Drawin g 10 (a) shows 

[00 1 9] Drawing 10 shows the cross section of *e process^ ^hich burl dsa co ^ for 

toe cross section of a card substrate. Drawing 10(b) shows *^™ n J™° sh P 0WS ^ cross Action of the process 

conducting materials, such as a silver paste by screen-s enci eta (c) hows ^ ^ ^ ^ 

immediately after printing a conductive binder. Drawing 10 (d s ^ as ^ multl l a yer 

the card cover sheet 102 with adhesives 103, and was completed. 

t° 020] n u- ■ ♦• electrode laver and the 2nd electrode layer on the silicon wafer principal plane 

[Effect of the Invention] this invention has the 1st d ^^ 1 ™. t ^ the 2nd electro de layer. The 1st electrode layer and the 
as the claim 1 , and a dielectric layer is between the Is electode bpr and flie 2nd y ^ ^ 

2nd electrode layer by the breakthrough which was able ^fj^jj^ shape ^pacitor which the thin shape 
capacitor characterized by carrying ^^f^^^S^^^a rear face, and has other same structures in 
capacitor of the structure where a junction electrode is ^^^^^^ possible 0 obtain the capacitor which is a 
,t ,and joining is proposed. According to ^.^^.f^^^i^Z^m^ from thickness 1 . The large 
thin shape and can be bent with large capacity like a 10 to lOOmicrc > ™ ^ in slUcon Wlth a ^ shape , and the 
capacity of this benefits possible the structure which makes a J^^^^^Sri The ^position of a flexible IC 
effect of bringing about realization of thin shape -rds *uch as a ^^^J^^ of L invention in drawing 9 
card is concretely shown in drawing? and the composition of storing energy in a tank by the coil 
is shown. With the card of the composition of such d^L* 'ZfJr^iM^^ of t«L are limited, it is difficult 

and the former can make the application range large. . ided ^ g ^ ^ 

[0021] When the conventional ceramic condenser was made ^^^J^^^Z mply divided in the radius of 
las no capacitor mass with a thin shape. With the conventiona 10 millimeters or less, 

=b d =^^ 

silicon thin and opening it by etching. capacitor with a thin shape in a small area and it is a 

be offered economically with the sufficient yield. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect me original prec.sely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 11 The example of this invention is shown. 

Drawing 2] Another example of this invention is shown. 

Drawing 3] The structure of the conventional capacitor is shown. 

Drawing 4] The operation flow of this invention is shown. 

Drawing 5] The operation flow of this invention is shown. 

[Drawing 61 How to produce a multilayer capacitor from a wafer is shown. 

Drawing 7] Another example of this invention is shown. 

Drawing 8] Another example of this invention is shown. 

IDrawing 91 Another example of this invention is shown. 

prawing 101 Another example of this invention is shown. 

Description of Notations] 

1 1 -- Up electrode layer 

1 2 -- Dielectric film layer 

1 3 - Lower electrode layer 

14 -- Up electrode through hole 

1 5 - Lower electrode through hole 

16 -- Silicon 

17 -- Junction electrode 

2 1 -- Up electrode up through hole 

22 -- Up junction electrode 

23 - Lower electrode layer 

24 -- Insulating membrane layer 

25 -- Up electrode layer 

26 -- Dielectric film layer 

27 -- Lower electrode up through hole 

28 -- Silicon 

29 -- Silicon section through hole 
29a - Lower junction electrode 
29b - Another up junction electrode 

31 -- Electrode 

32 - The 1 st ceramic layer 

33 -- The 2nd ceramic layer 

34 -- The 3rd ceramic layer 

35 Another electrode 

41 -- Silicon wafer with an oxide film 

42 -- Lower electrode layer 

43 -- Dielectric layer 

44 -- Up electrode layer 

45 -- Silicon wafer made thin 

46 - Up electrode through hole 

47 Lower electrode through hole 

48 Up electrode layer junction electrode 

49 -- Lower electrode layer junction electrode 

5 1 -- Upper thin shape capacitor 

52 - Neutral argon atom 

53 - Lower thin shape capacitor 

61 - Wafer plan with a thin shape capacitor 
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62 - Wafer cross section with a thin shape capacitor 

The capacitor plan which carried out the 63~two chip box 

S cantor cross section which earned out the 64-two chrp box 

65 » Capacitor plan which earned out the quarto 

66 -- Capacitor cross section which carried out the quarto 

71 - Laminating NDENSA 

72 Neutral plane 

74 -- Coil 

75 - Card substrate 

76 -- Thin shape semiconductor chip 

91 - Electroconductive glue 

92 -- Coil portion 

93 - Coil end-connection child 

94 Card substrate 

95 -- Bond pattern 

96 -- Through hole 

97 - Coil drawer pattern 

98 -- Coil pattern 

101 -- Multilayer capacitor 

102 - Card cover sheet 

103 - Adhesives. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daniages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the onginal precsely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 
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[Drawing 3] 
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[Drawing 5] 
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(54) THIN-TYPE LAMINATED CAPACITOR 

(57) Abstract: 



PROBLEM TO BE SOLVED: To manufacture a laminated 
capacitor which is thin, high in flexual strength, and 
large in capacity by a method wherein a , thin capacitor COPYRIGHT: (C)1 998, JPO 
is composed of a first electrode layer and a second 
electrode layer both formed on a silicon wafer, the 
electrode layers are connected to junction electrodes 
provided in the rear of the silicon wafer through the 
intermediary of through-holes provided to the silicon 
wafer and two of the thin capacitors are joined 
together by bonding the junction electrodes aligning 
them with each other. 

SOLUTION: A thin film capacitor is composed of a first 
electrode layer 11 and a second electrode layer 13 both 
formed on the surface of a silicon wafer 16, the 
electrode layers 11 and 13 are connected to junction 
electrodes 17 provided in the rear of the wafer 16 
through the intermediary of through-holes 14 and 15 
provided to the wafer 16, and the two thin film 
capacitor of the same structure are joined together 
joining the junction electrodes 17 together aligning 
them with each other. That is, the thin capacitor is 
composed of the upper electrode layer 11, a dielectric 
layer 12 and a lower electrode layer 13, the electrode 
layers 11 and 13 are connected to the junction 
electrodes 17 provided in the rear of the silicon wafer 



16 through the intermediary of the through-holes 14 and 
15 and the thin capacitors of the same structure are 
joined together into a two-layered thin film laminated 
capacitor by bonding the junction electrodes 17 of them 
together. 
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2 cDmaif £ o T i^r Ifs i cDmaif <t ff 2 cD®aBcD 

nicl±R«(*»A<ftoT. *1(D«iBfcS2<D«aB 

2(DmtS® : S : borL^Tm 1 <D«aBfcW2<DWlB<D 
f^lcliRBttJf tffc^T. Sn<D«aB£*2 0>«aB 
i±*-*v?*t*>'J 3>'>x/Mc|jBi+C)ttfc1tjifl.i-«fcor 
vU 3>BffllcTtttt£«a#**t**t±: fettSaife 

^ttir^sscDS® I- tiff 1 ti2 comasi" » 

j U =f > CD + tt K ^ ic £ o r a 9 * ^ 1 J - - > V L fc (0 

»*a?*t-5^t£««t-r*i»3Rflii fccti/ii^^2cD 

[11*^4] ifBcDiSfilcDSitlivUTl-^v^v^v 

[tt*H5] MtEcDRmtfrBttA'^AX hn>f^A 
Mit?$ >*fc(4P ZTlcfco-C^JSHStt^ t*»ttt 

[HI** 6] ^Jl^-^aV^V^Ii-^CDOXM^^glj 

ur«ii-r*ci:s»«i-r*»«a2a>siHw»3> 

[1S3U17] |^-CDBIfcCDn>^>-*£*§BLT2{g(D 

Btt£*6i***2a>i»s«B:3>T>-*. 

[^CDPfflfttjUB] 
[O 0 0 1 ] 

[O 0 O 2] 

AttfStTl 9 9 0*4fl 3 0BS1 KW2BWB 
fr) 5 1 6 fr^ 5 1 7 ^— vtC^lCtB^FtlTl^o -CD 

*4 1 -r & nn*t ^ ^ x $ ftts l r m 3 cd^i r* i*m i 



[O 0 0 3] 

(D®^t±5 o □>^js^Tra<-r^c^i±pr^-c?fc 

5 B $^o-CJl$A<2 0 0S^n>iaT^**^^^ 
[0 O 0 4] 

1 (D^istivu 3>ox^±®±icmi cDsaB<tm2 
(anas Hot i^-cm 1 <dwbm t n 2 (D®aii cdf b i 

lwI*R««:BA<fcor. »10>«a«t«2<D«aBI* 

<J a >3KHlc«ft«a*<**t-?*t£ t,tt^tSit<D^^=3 
>^^-«t)b<fcoriteCDp]«<Dmjt$' ; boSI^=i V^r 

(Dt^^ma £ /><{iM^^i± * ^tSpt * - £ * *#® £ 

[ 0 0 O 5 ] ±IHCDlSiI^^;*-r z>% 2 <o^mt*s u =3 
>Ox/\£ffl_tlz* 1 <DWIBJ:ffi 2<D«aB*t -3"C 
i^csn a>«aBt*2 0>«aBa)Mt=i4R«**B*<fc 
or, *1 a>«aBfc»2 0)«aBtt*ti-ftt*>'j=i> 

tan a>«aBfc»20D«aB«=»«*tt*±»«*« 

t>£ o<D»M=a V^V-^(DT$Pmat53lJ(DaiM=i >^> 
■9-0)±»«aA<ttd-*-*-t«»«i:^*aiffl«B=3> 

[000 e] ±Ea)HH*jB*-r**3<D*«r*aia!=j 
v^v^cD^maiifc^^^^T^u^r^cD^tt^i^ 

«fr*Bl3Rai fc*tfW*a2a>»ffi«B=i> J rV9- 

[OOO 7] ±K©HH 4 (D^«I*±K<D 
^SiliJcDffljgliv'J ^-=1 W > >^ * 0x/\^ 

BKftKBS*IH=Lr5SK Sti4ci*««tt4ll 

*H 1 ^ fc 2 cD^MflB 3>f>ftt5^t 

[0 0 0 8] ±IE<Z>HH*»ft-r**5CD¥«ttroaBa) 
Rmt*BI4A'J0AX hPVf^Aiibf^ >^/i:(iP 

[000 9] ±ffieD»H£»ft-r**6<D#Sli«B-r 
«3^-r>-9-|±-*©^x/\£»»|Lr»B-r*Ci:S 

»«t-rs»*«2(Daia!aB3>T^frscfc 

fc-So ±ISCDligi^P*^^m7CD^ISI4fH]-CDB^ 
a>a>T>*tWBLT2«a)B»t-rft«*3l2a)S» 
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«ana)PiSn=(*B!«*n*<fcoT. m^o^mmmtm^ 

t f »«t 1 4»!Mia >f>*4: ft*. **ttf*to 
[0 0 1 1] H2l***W<D»]©*«S«**L-Cl^«o 

sim =3 >-x>-tn*i 1 ^R«Rir±n«an 2 5 tigmi* 

!2 6<!:Taittil2 3^b^ot^^o ±nvnn(i 

l**JU— JHZ J:orv , J=i>28 0>g® C:TSflf£^ 
mil 2 9 a LTlfcyai£;K<5o ±MSB2 5I*±OT 
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